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1- (Currently amended) A method for determining a position (P xy z(MT)} of a signal 
transmitter (MT) comprising the steps of: 

receiving a direct sequence spread spectrum signal (Smt) from the transmitter 
(MT) in each of at least three physically separated sensors (100a, 100b, 10Qc f 100d) 
whose respective positions are known, the signal (Smt) representing a set of symbols, 

correlating, in each of the sensors (100a, 100b, 100c t 100d) a representation 
(Sbb. < S B b > ) of the received signal (Smt) with at least one local spreading sequence 
(Spp, Sbin) to determine a respective estimated transmission delay (d) of the received 
signal (Smt), the received direct sequence spread spectrum signal (Smt) having a 
nominal chip period (Tc), the correlating step producing a chip level synchronization at 
least within an uncertainty region of one half nominal chip period (Tc/2), and 

calculating a distance (Dmt-ioo) between the signal transmitter (MT) and each of 
the at least three sensors (100a, 100b, 100c, 100d) based on the respective estimated 
transmission delays (d), charact erized- by wherein the correlating step comprising the 
further sub-steps of: 

over-sampling the representation (Sbb) of the received signal (Smt) within the un- 
certainty region to obtain a corresponding over-sampled representation of the received 
signal (<S B b>), the over-sampling being equivalent to a reduced chip period (Tci) which 
is shorter than the nominal chip period (Tc), 

selecting a local spreading sequence (Spp) containing poly-phased symbol 
values which are different from the set of symbols represented by the received signal 
(Smt), the selected local spreading sequence (Spp) having a nominal chip period being 
equivalent to the reduced chip period (Tci), and 

cross-correlating the over-sampled representation (<Sbb>) of the received signal 
(Smt) with the selected local spreading sequence (Spp) to obtain an improved 
uncertainty region which is more limited than one half nominal chip period (T c /2). 

2, (Currently amended) A method according to claim 1, ebar-a«temed-by7 wherein prior 
to said cross-correlating sub-step, the correlating step involving an auto-correlating 
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sub-step wherein the representation (S B b) of the received signal (Smt) is 
correlated with a local copy (S b in) of the transmitted spreading sequence to 
provide an uncertainty region of one half nomina! chip period (T c /2) around an auto- 
correlation peak (501). 

3. (Currently amended) A method according to any en e- of - c tei m s 1 or 2, cha rac t erized 
by claim 1 further comprising the steps of: 

examining a phase difference function (A<p) which describes a phase difference 
between neighboring samples in a cross-correlation function resulting from said cross- 
correlating sub-step, 

detecting a position (P) in said phase difference function (Acp) where the phase 
difference between neighboring samples exceeds a predetermined magnitude (Aqvm), 
and 

defining the improved uncertainty region adjacent to samples in the over-sampled 
representation of the received signal (<Sbb>) equivalent to said position (P). 

4. {Currently amended) A method according to any one of the pr o c o d i np claimo claim 1, 
wherein characterized by the improved uncertainty region having an extension which is 
equal to one half reduced chip period (Tci/2). 

5. (Currently amended) A method according to an^one- of the p rece d i ng c l a ims claim 1, 
wherein characterized by repeating said further sub-steps with progressively reduced 
chip periods and uncertainty regions until a desired limitation of the uncertainty region is 
achieved. 

6. (Currently amended) A method according to claim 5, charact eri z e d b y wherein the 
reduced chip period (T C i) with respect to a first over-sampling representing an over- 
sampling by an integer factor of the transmitted direct sequence spread spectrum 
signal (Smt), said integer factor being larger than one. 
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7. (Currently amended) A method according to claim 6, characterized by wherein the 
reduced chip period (Ten) with respect to any subsequent over-sampling after the first 
over-sampling representing an integer factor times a foregoing over-sampling, said 
integer factor being larger than one. 



8. (Currently amended) A method according to any one of the preced i ng cla i ms, 
ch ar a ct er! a e d -b y claim 1, wherein the over-sampling involving a linear interpolation 
between neighboring sampling points. 



9„ (Currently amended) A method according to any one of the cla ims --^ ?r 

Gharaet e r i z e d - ky claim 1 , wherein the over-sampling involving one or more repetitions 
of each sampling value, 

10. (Currently amended) A computer program directly loadable into the internal memory 
of a computer, comprising s oftw are for contro llin g th o stops of any of th e c taiffis-^ — 9 
when said program is ru n on the co m pu ter , comprising program code for determining a 
position (Px y y(MT)) of a signal transmitter (MT ), the pro gram code comprises sets of 
instructions for: 

receiving a direct seguence spread spectrum signal (S mt ) from the transmitter 
(MT) in each of at least three physically separated sensors (100a, 100b, 100c T 100d) 
whose respective positions are known, the signal (S m t) representing a set of symbols, 

correlating, in each of the sensors (100a, 100b, 100c, 100d) a representation 
(Sm > <S m >) of the receive d signal (Smt ) with at least one local spreadin g seguence 
(Spp, Sbin ) to determine a respective estimated transmission delay (d) of the received 
signal (S mt ), the received direct seguence spread spectrum signal (S mt ) having a 
nominal chip period (T c ), the correlating step producing a chip level synchronization at 
least within an uncertainty region of one half nominal chip period (Tc/2), and 

calculating a distance (D mIiIo o^ between the signal transmitter (MT) and each of 
the at least three s ensors (100a T 100b, 100c T 100d) based on the respective estimated 
transmission delays (d), wherein the correlating step comprising the further sub-steps 
of: 

over-sampling the representation (S bb ) of the received signal (S mt ) within the un~ 
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certainty region to obtain a corresponding over-sampled representation of the received 
signal (<Sbb >), the over-sampling being equivalent to a reduced chip period (Tri ) which 
is shorter than the nominal chip period (T n), 

selecting a local spreading seguence (S p p) containing poly-phased symbol 
values which are different from the set of symbols represented by the received signal 
(Smt), the selected local spreading seguence (S pp) having a nominal chip period being 
eguivalent to the reduced chip period (T ci l and 

cross-correlating the over-sampled representation (<S br >) of the received signal 
(Smt) with the selected local spreading sequence (S pp ) to obtain an improved 
uncertainty region which is more limited than one half nominal chip period (1 ^/2). 

11. (Currently amended) A computer readable medium, having a program code 
recorded thereon, where the program - is to mak e a comp ute r c ontro l th e step sn a fc- an y of 
th e claims 1 ■■ 9 r wherein the program code includes sets of instructions comprising: 

first computer instructions for receiving a direct seguence spread spectrum signal 
(Smt) from the transmitter (MT) in each of at least three physically separated sensors 
(100a, 100b, 100c, 100d) whose respective positions are known, the signal (S mt) 
representing a set of symbols, 

second computer instructions for correlating, in each of the sensors (100a, 100b, 
100c, 1Q0d) a representation (S rr , <Sm>) of the received signal (S mt ) with at least one 
local spreading sequence (S pp, Shin ) to determine a respective estimated transmission 
delay (d) of the received signal (S m t), the received direct seguence spread spectrum 
signal (S mt ) having a nominal chip period (T n ), the correlating step producing a chip 
leve! synchronization at least within an uncertainty region of one half nominal chip 
period (Tc /2), and 

third computer instructions for calculating a distance (Dmt.ioo) between the signal 
transmitter (MT) and each of the at least three sensors (100a, 100b, 100c. 100d) based 
on the respective estimated transmission delays (d), wherein the correlating step com- 
prising the further sub-steps of: 

forth computer instructions for over-sampling the representation (S rr ) of the 

received signal (Sm t) within the uncertainty region to obtain a corresponding over- 
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sarnpied representation of the received signal (<S b r>), the over-sampling being 
eguivalent to a reduced chip period (Tc i ) which is shorter than the nominal chip period 

OcL 

fifth computer instructions for selecting a local spreading sequence (S p p) contai- 
ning polv-phased symbol values which are different from the set of symbols represented 
by the received signal (S m t), the selected local spreading sequence (S p p) having a 
nominal chip period being eguivalent to the reduced chip period (T m), and 

sixth computer instructions for cross-correlating the over-sampled representation 
(<Sbb>) of the received signal (S m t) with the selected local spreading seguence (Spp) to 
obtain an improved uncertainty region which is more limited than one half nominal chip 
period (Tc/2^ 

12. (Currently amended) A sensor (100) for determining a distance (Dmt-ioo) to a 
signal transmitter (MT) based on a direct sequence spread spectrum signal 
(Smt) received from the transmitter (MT), the signal (Smt) representing a set of 
symbols, the sensor (100) comprising: 

a timing unit (220) adapted to determine an estimated transmission delay (d) of 
the received signal (Smt) based on a correlation between at least one representation 
(Sbb. < Sbb > ) of the received signal (Smt) and at least one local spreading sequence 
(Spp, Sbin). the received direct sequence spread spectrum signal (Smt) having a 
nominal chip period (Tc), the timing unit (220) being adapted to produce a chip level 
synchronization at least within an uncertainty region of one half nominal chip period 
<T c /2), and 

a calculating circuit (230) adapted to calculate the distance (Dmt-ioo) on the basis 
of the transmission delay (d) produced by said timing unit (220), charactc r i ze d- i n t h at 
wherein the timing unit (220) comprises: 

a sampling circuit (221) adapted to over-sample the representation (S B b) of the 
received signal (Smt) within the uncertainty region to produce a corresponding over- 
sampled representation (<S B b>) of the received signal (Smt), the over-sampling being 
equivalent to a reduced chip period (T C i) which is shorter than the nominal chip period 
(Tc), 
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at least one bank of spreading sequences (223a) adapted to provide a local 
spreading sequence (S PP ) containing poly-phased symbol values which are different 
from the set of symbols represented by the signal {Smt), said local spreading sequence 
(S PP ) having a nominal chip period which is equivalent to the reduced chip period (T C i), 
and 

a correlating circuit (222) adapted to cross-correlate the over-sampled repre- 
sentation (<S B b>) of the received signal (S M t) with said local spreading sequence (S PP ) 
to obtain an Improved uncertainty region being more limited than one half nominal chip 
period (Tq/2). 

13„ (Currently amended) A sensor (100) according to claim 12, chara sterized ir*4hat 
wherein the timing unit (220) is adapted to, before cross-correlating the over- 
sampled representation (<Sbb>) of the received signal (S M t) with said local 
spreading sequence (S PP ) f auto-correlate the representation (S B b) of the received 
signal (S M t) with a local copy (S b m) of the transmitted spreading sequence from the at 
(east one bank of spreading sequences (223b) such that a chip level synchroni- 
zation is obtained within an uncertainty region of one half nominal chip period (T c /2) 
around an auto-correiation peak. 

14. (Currently amended) A sensor (100) according to any on o of th e claims 12 o r 137 
etw a e t e rfe ed-itMhat claim 12, wherein it comprises a control circuit (240) adapted to 
control the timing unit (220) such that for a particular representation (Sbb, < S B b > ) of the 
received signal (S M t) the at least one bank of spreading sequences (223a, 223b) 
provides an appropriate local spreading sequence (S PP ; Sbin) to the correlating circuit 
(222). 

15. (Currently amended) A system for determining a position (P xyz (MT)) of a signal 
transmitter (MT) transmitting a direct sequence spread spectrum signal (S MT ), 
comprising 

at least three physically separated sensors (100a, 100b, 100c, 100d), each 
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sensor being adapted to receive the signal (S M t) transmitted from the signal transmitter 
(MT), the respective position of each sensor being known, and 

a central node (110) adapted to receive distance data (D M t-ioo) from each of the 
sensors (100a, 100b, 100c, 100d), the distance data (D M t-ioo) representing a respective 
distance between the transmitter (MT) and the sensor (100a, 100b, 100c, 100d), cha- 
ra c t eri z e d in that wherein each of the sensors (100a, 100b, 100c, 100d) is a the 
sensor (100) according to any ono of tho claims 12 — 14^ according to claim 12 . 
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